Insulin receptor autophosphorylation. I. Autophosphorylation kinetics of the native receptor and its cytoplasmic kinase domain.
Kinetic analysis of autophosphorylation was done using a non-Michaelis-Menten kinetic model. This model describes autophosphorylation in terms of a fast reaction phase, a slow reaction phase, and a partition function for the two phases. Kinetic parameters determined by this new approach show that insulin stimulates autophosphorylation by promoting (1) a 10-fold increase in the rate constant for the fast phase of the reaction and (2) a 2-fold increase in the partition function favoring the fast phase. Insulin did not significantly affect the binding constant for ATP in this fast phase. Kinetic parameters obtained for the cytoplasmic kinase domain were similar to those obtained for the native insulin receptor in the absence of insulin. The insulin receptor has three subdomains encompassing its seven autophosphorylation sites. The juxtamembrane sites react primarily in the slow kinetic phase, favored by the absence of stimulation and low ATP concentrations. The carboxy-terminal and central autophosphorylation subdomains react primarily in the fast kinetic phase, favored by raising the ATP concentration and/or the presence of insulin. These observations demonstrate that: (1) both ATP and insulin regulate reaction in each autophosphorylation subdomain, (2) insulin stimulation occurs predominantly in the central and carboxy-terminal regions, and (3) autophosphorylation observed with the cytoplasmic kinase domain was similar to native insulin receptor in the absence of insulin. These findings are consistent with conclusions based on the kinetic analysis of autophosphorylation.